Proteomic profiling drug-induced apoptosis in non-small cell lung carcinoma: identification of RS/DJ-1 and RhoGDIalpha.
The growing knowledge of the tight connection between apoptosis and cancer has lead to an explosion of research revolving around apoptotic induction with chemotherapeutic agents and small molecule inhibitors. The chemotherapeutic agent paclitaxel (Taxol) activates mitogen-activated protein kinase kinase (MEK)/extracellular signal-regulated kinase and, combined with MEK inhibition, synergistically enhances apoptosis. Here we implement a proteomic approach using two-dimensional gels coupled with mass spectrometry to identify proteins altered with this coordinated combination treatment. We found that the combined treatment of paclitaxel and MEK inhibitor uniquely altered the proteins RS/DJ-1 (RNA-binding regulatory subunit/DJ-1 PARK7) and RhoGDIalpha (Rho GDP-dissociation inhibitor alpha). Functional proteomic analysis by exogenous expression or short interfering RNA targeting confirmed a role in survival and apoptosis for these proteins. Analysis of primary lung tumors with matched adjacent normal tissue confirmed RS/DJ-1 overexpression in non-small cell lung carcinoma. This study shows the power of proteomic profiling coupled with functional analysis for the discovery of novel molecular targets and potential cancer cell-specific biomarkers.